secretion / casein / prolactin / protein kinase C / phospholipase C Résumé &horbar; La protéine kinase C et le métabolisme des phosphates d'inositol peuvent intervenir dans la sécrétion de base mais pas dans la sécrétion stimulée des caséines dans la cellule épi-théliale mammaire de lapine en lactation. L'effet stimulant de la prolactine (PRL) sur la sécrétion des caséines par la cellule épithéliale mammaire est étroitement relié à l'activation de la voie phospholipase A 2 acide arachidonique. Afin de vérifier si d'autres voies intracellulaires sont concemées dans la transmission de cet effet, différents agents stimulants ou inhibiteurs de la protéine kinase C (PKC) et de la phospholipase C (PLC) ont été ajoutés aux milieux d'incubation de fragments de glande mammaire de lapines en lactation. Un ester de phorbol (TPA, 20 nM) et le 1-oléoyl-2 acétyl-sn glycérol (OAG, 10 uM) stimulaient la sécrétion des caséines néosynthétisées et amplifiaient l'effet sécrétago-gue de la PRL. Cependant, la quercetine (100 pM), H-7 (100 pM) et la staurosporine (5 et 20 nM) n'inhibaient pas cet effet. La PLC exogène ne stimulait pas la sécrétion des caséines. La PRL ne modifiait pas la production des phosphates d'inositol pendant les incubations de 10 à 60 min. Ces résultats montrent que la PKC peut augmenter le taux de base de la sécrétion des caséines et que la PRL n agit pas, dans un premier temps, par une activation de la PKC ni par une activation de la PLC pour stimuler la sécrétion des caséines. sécrétion / caséine / prolactine / protéine kinase C / phospholipase C
INTRODUCTION
The anterior pituitary hormone, prolactin (PRL) has long been implicated in growth and differentiation of the mammary gland (Cowie, 1970) . In addition, release of PRL by suckling in rabbits accounts for high milk yields during early lactation and for maintenance of lactation (Mena et al, 1974; Taylor and Peaker, 1975) . Moreover, PRL exerts a direct effect (secretagogue effect) on the release of caseins by epithelial mammary cells (Ollivier-Bousquet, 1978) .
PRL belongs to a protein family which also includes GH, erythropoietin, and interleukins. They have common biological properties; ie they bind to receptors which present high structural similarities (D'Andrea et al, 990). The transduction signal pathways by which these factor-receptor complexes elicit effects at the cellular level are still very poorly known. Several lines of evidence suggest that tyrosine phosphorylation is a component in the interleukin 2 signalling mechanism (Mills et al, 1990) . However, phospholipases A 2 and C (PLA 2 and PLC) are implicated in the action of erythropoietin, the activation of PLA 2 resulting in a rise in lipoxygenase metabolites of arachidonic acid (AA), and the activation of PLC resulting in the activation of protein kinase C (PKC) (Mason-Garcia and Beckman, 1991 ) .
Despite the fact that most of the classical intracellular signalling molecules have been studied, a number of aspects concerning the mechanisms of the different effects of PRL remain controversial (Rillema, 1980; Bolander, 1985; Devinoy et al, 1988) . Under PRL action transient and delayed hydrolysis of phospholipids occurs within 60 min in mammary gland explants of pregnant mice. But this delayed effect does not seem compatible with the primary action of the hormone on differentiation (Etindi and Rillema, 1988 ). An intracellular action of PRL could be related to activation of PKC, as attested by the effects of tumor promotor (2-O-tetradecanoyl-phorbol-13-acetate) in mammary gland explants (Waters and Rillema, 1989) , in isolated nuclei from rat liver (Buckley et al, 1987 (Buckley et al, , 1988 , and by the effect of an inhibitor of PKC activity, gossypol, on differentiation of mouse mammary cells induced by PRL (Etindi and Rillema, 1987 (Kikkawa and Nishiguka, 1986 ; and phorbol esters mimic this effect (Castagna et al, 1982) . H-7 (Hidaka et al, 1984) , quercetin (Caufield and Bolander, 1986) , staurosporine (Tamaoki et al, 1986) have been reported to inhibit PKC activity. Neomycin exerts an inhibitory action on phosphoinositide metabolism (Schacht, 1978 (Blachier et al, 1988 (Kikkawa and Nishizuka, 1986) . Phorbol esters mimic the stimulatory effect of diacylglycerol on protein kinase C (Castagna et al, 1982) .
These agents are able to stimulate secretion (Merrit and Rubin, 1985) . In lactating rabbit mammary epithelial cells, OAG and TPA are also able to increase newly synthesized casein secretion and also potentiate the PRL effect. These result suggest that protein kinase C could be acting on basal casein secretion. Many compounds such as quercetin, H-7 and staurosporine have been reported to inhibit protein kinase C. One hundred 11 M quercetin inhibits protein kinase C activity in mice mammary gland explants (Caufield and Bolander, 1986) . At this concentration, this inhibitor did not modify the basal level of casein secretion or the stimulating effect of PRL in lactating rabbit mammary epithelial cells but inhibited OAGstimulated secretion. H-7 has been used to inhibit the effect of phorbol esters in several tissues (Hidaka and Hagiwara, 1987) . At a concentration of 100 11M, it exerted a slight stimulatory effect on the release of newly-synthesized caseins in mammary cells and potentiated the PRL secretagogue effect. It should be noted that this compound, which inhibits acinar protein kinase C activity in rabbit pancreatic acini, also potentiates stimulated pancreatic amylase secretion (Pandol and Schoeffield, 1986; Ederveen et al, 1990 ). The latter authors concluded that protein kinase C could exert a negative feedback role in receptor-mediated pancreatic enzyme secretion. However, as regards pancreatic secretion (Ederveen et al, 1990 ) and mammary epithelial cell secretion, this hypothesis is not supported by the results obtained with other putative protein kinase C inhibitors.
Staurosporine is inhibitory at nmol concentrations, acting on the catalytic domain of protein kinase C (Tamaoki et al, 1986) . It has been shown to dosedependently inhibit the pancreatic secretory response (Ederveen et al, 1990 (Judd et al, 1989 (Caufield and Bolander, 1986) .
After activation through hormone PLC, a ubiquitous membrane-associated transducing enzyme, leads to the breakdown of phosphatidylinositol phosphates, generating second messengers such as IPs and diacylglycerol (Berridge, 1984; Berridge and Irvine, 1984) . A manner in which prolactin stimulates lactogenesis could be through receptor-linked phosphoinositide hydrolysis (Rillema, 1985; Rillema and Waters, 1986 (Etindi and Rillema, 1988 (Clegg, 1987) and after binding to these receptors the main effect of epinephrine is to activate the cAMP pathway. The 
